Synthesis and biological activity of N-2,3-dihydroxypropyl-N-4-chlorobutyl nucleoside phosphoramidate prodrugs.
N-2,3-dihydroxypropyl-N-4-chlorobutyl phosphoramidate prodrugs of thymidine and 5-fluoro-2'-deoxyuridine (5-FdU) 2-4 were synthesized as analogues of the known prodrugs 1a,b to assess the effects of the dihydroxypropyl moiety on prodrug activation, log P, and growth inhibitory activity in vitro. The thymidine analogues 2 and 3 were prepared as model compounds for kinetics and log P studies. 31P NMR kinetics following hydrogenolysis of 2 showed that the thymidine N-dihydroxypropyl phosphoramidate released thymidine monophosphate with a half-life of 212 min under model physiologic conditions compared to approximately 2 min for the corresponding N-methyl phosphoramidate reported previously. The measured log P for compound 3 was 1.1 log units lower than that of the analogous 1b, confirming that the dihydroxypropyl group significantly decreased prodrug lipophilicity. The dihydroxypropyl prodrug 4 showed cell growth inhibition activity in the NCI 60 cell line panel similar to that of the N-methyl analogue 1a previously reported.